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METHOD FOR EXTENDING THE LIFE TIME OF FAT USED IN DEEP FRYING. 

The present invention relates to a method for extending the 
useful life of deep-frying fat. 

The relatively fast deterioration of the quality of fat is 
restraining the useful life of edible oils, e.g. rapeseed oil 
in deep-drying. The deterioration depends partly on the 
crumbs which are loosening from the fried products and stay 
at the bottom of the deep-frying vessel, partly on the 
changes that occur in the fat through contact with oxygen of 
the atmosphere, such as increase of the free fat acids and 
lowering of the smoke point. 

The most important deep-fried products are different bakery 
products, such as donuts and different pasties , meat products 
such as meat bolls and hamburger steaks , fish products, and 
deep-fried potatoe products. The products are steaked in the 
hot edible oil for a necessary time, wherein they are led on 
a conveyor belt through the frying fat as sinked therein. The 
in the fat sinked products are absorbing frying fat, fresh 
oil has hence been added to the frying vessel during the 
treatment. The steaking ovens are generally provided with an 
equipment which automatically adds fresh frying fat so that 
the amount of oil is sufficient. 

By deep-frying, the temperature hais to be adapted to the 
product which is to be produced, by frying of donuts the 
temperature shall be about 180 °C. If the temperature of fat 
is lower, the donuts absorb too much fat and are therefore 
not completely fried. Additionally, dough bits and fragments 
are spoiling the fat blend. A higher temperature leads to 
burning of donuts, and the burned material ends upp in the 
fat blend. The above mentioned drawbacks impair the fat 
quality, reduce its usability and useful life. 
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A low quality fat gives a qualitatively poor final result. 
Furthermore, the cleaning and maintaining of the apparatus 
and the used vessels is more difficult. After ending the 
frying the fat is pumped to a vessel f e.g. overnight in order 
to make the cleaning of the frying vessel possible. Low 
quality fat leaves fat depositions and rests on the walls and 
bottom of the vessel. These rests make the cleaning more 
difficult and delay it considerably. Additionally , the 
contaminated fat is getting spoiled considerably faster. 

The object of the present invention is to provide a method , 
wherein the useful life of the frying fat can be extended 
considerably while avoiding the above mentioned drawbacks. 
The invention is characterized in that to the fat used in 
deep-frying an inert gas f preferably nitrogen, is led. In 
order to get as even distribution of gas as possible and as 
effective gas measuring of the fat as possible, the gas is 
led to the fat in a finely dispersed form. 

In a preferred embodiment of the invention a gas is led 
continuously to the hot fat mixture during frying. 

After frying the used fat is led to a storing vessel for 
storage e.g. overnight. In order to prevent a considerable 
deterioration of fat quality during the storage, a minor 
amount of a gas, preferably nitrogen is led over the fat in 
the vessel or into the fat. The deep-frying device and the 
other equipment is cleaned during this break in the method. 

Preferably the gas is led into the fat stream, which is fed 
into the deep-frying vessel during the frying, on the 
pressure side of the fat pump. Depending on the product which 
is treated the feeding can be carried out continuously or not 
continuously in suitable portions. 

In the following, a method is described wherein the present 
invention is exploited by supplying the deep-frying fat with 
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nitrogen gas* By way of comparison the method has also been 
carried out without supplying nitrogen. 

The method is carried out on a meat pasty line, wherein the 
volume of the deep-frying tank is about 2 m 3 (the volum of a 
typical industral deep-frying tank is about 1,5 - 2,5 m 3 ) . 
Several tests were carried out one after the other in order 
to be able to compare the result which has been obtained from 
the different flows. The purpose of the test was to map out 
how much the useful life of the frying fat can be extended by 
means of gas inerting. Thus as comparison a deep-frying fat 
was used, which wasn't supplied with nitrogen at all during 
the test, i.e./ it's a question of a normally used deep- 
frying method. 

During the method/ the quality of the fat was controlled 
among other things by measuring the amount of the free fat 
acids (FFA) formed. There exist no criteria for high or low 
quality fats, but a general recommendation is that if FFA is 
2 and the smoke point of the fat is 180°C/ the fat shouldn't 
be used for frying purposes any more. 

Frying- or deep-frying fat is pumped in the usual manner to 
the deep-frying vessel from a storage vessel. The inside of 
the supplying pipe has been supplied on the pressure side of 
the pump with one ore more nozzles, with have been connected 
to a nitrogen source. The nozzle can be constituted of a 
sintered body or a perforated tubular unit/ wherein the 
diameter of the fine openings is about 5 jum. In the reference 
tests the fat blend was not supplied with nitrogen. During 
the deep-frying fresh fat was continuously supplied to the 
frying vessel so that the fat level in the vessel remained 
rather unchanged. A fat addition is necessary/ because the 
products absorb a certain amount of fat during the frying. 

The following results were obtained in the tests which were 
carried out. 
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N 2 -flow Night flow Test FFA 

mVh m 3 /h period 

Ref. 0 0 8 ad 1,87 



1. 10 mVh 2 mVh 29 ad 1,5 

(1 ad=l,5 as) 
1085,25 h 

2. 5 m 3 /h 2 m 3 /h 18 ad 1,57 

(1 ad=l as) 
583,9 h 

3. 5 m 3 /h 2 m 3 /h 14 ad 1,8 

(1 ad=2 as) 
416 f 4 h 

4. 5 m 3 /h 2 m 3 21 ad 1,71 

1 hour (1 ad=2 as) 

after 848 h 

pumping over 



ad = working-day 
as = work shift 



From the results in the talale it is evident that nitrogen 
supply clearly extends the useful life of the fat by deep- 
frying, i.e. the quality of the fat falls off markedly slower 
than by the reference test. In the method where no nitrogen 
was supplied, the quality of the fat thus fell off in 8 days 
(1 working-day = 1,5 work shift), whereafter the fat had to 
be changed, because the FFA value approaches the limit value 
of 2. 

The test 1 demonstrates, that by a nitrogen amount of 10 m 3 /h, 
the FFA limit value hasn't been reached yet after 29 days. 
Accordingly the fat was still completely usable after such a 
long utilization. 
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In test 2, the nitrogen flow has been reduced to 5 mVh, and 
the test was carried out for 18 days , and during one work 
shift daily. At the end of the test the quality of the fat 
was still fully acceptable. 



The test 3 was carried out with the same nitrogen flow as 
test 2, but one working-day consisted of two work shifts. The 
fat consumption is hence greater, but approximately of the 
same order of magnitude as test 2. 

In test 4 the nitrogen flow was again the same as in the two 
previous tests, even here two skifts were run per day. By the 
storage, nitrogen was supplied to the reservoir vessel only 
during one hour after the pumping over of the fat. The test 
result demonstrates that the quality of the fat is acceptable 
also after such a long use. 

The results obtained show that with the method according to 
the present invention, a very satisfactory result is reached 
regarding the quality of the deep-frying fat during a long- 
term use. Hence the fat can be used during a considerably 
longer time than by customary deep-frying methods. Not only a 
reduction in the necessary fat amount is reaches but also the 
cleaning of the frying device and tools is easier. 

In the following method, inerting tests are carried out on a 
fish ball line. The volum of the frying vessel contains 35 
litres of a deep-frying fat. The deep-frying fat is normally 
exhanged once a week. During the deep-frying process, the 
fried products are absorbing oil. In order to keep an even 
oil level in the deep-frying vessel, the deep-frying vessel 
is supplied continuously with 33 litres of fresh oil per day. 
The deep-frying is carried out for 7,5 hours/day, 5 days a 
week. 



Two deep-frying vessels with identical process conditions are 
used in the method. The oil in the other of the deep-frying 




WO 95/27401 PCI7FI95/00189 

6 

vessels is inerted with nitrogen (Bl) f while the other the 
deep-frying vessel is used as a reference, i.e. the deep- 
frying is carried out in a normal deep-frying method (B3) . 

After the day shift oil (Bl) is pumped over from the deep- 
frying vessel to a special vessel. The vessel holds 35-40 
litres of oil, and it is provided with a pipe and a nozzle 
which have been connected to a nitrogen source. The nozzle 
consists of a perforated tubular unit, in which the diameter 
of the fine openings are about 5 /-/m. In the vessel the oil is 
inerted during 2 hours with 5 litres of nitrogen per minute, 
thereafter with 2 litres of nitrogen per minute during 10 
hours (night storage)* 

The quality of the fat is controlled by measuring the free 
fatty acids (FFA) and the peroxide number of the fat, before 
and after the daily production. 

From the result and the following graph it is evident that 
the nitrogen supply extends the useful life of the oil. In 
oil supplied with nitrogen as above, the useful life is at 
least twice as long as in the reference test. 



Oxygen number 




N = Morning A = Evening + datum 
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Claims 



1. A method for extending the useable time of deep-frying 
fat, characterized in that the fat used in the deep-frying is 
supplied with an inert gas, preferably nitrogen, in a finely 
divided form, 

2. The method of claim 1, characterized in that the gas is 
fed continuously into the hot fat. 

3. The method of claim 1, characterized in that the gas is 
fed not continuously into the hot fat. 

4. The method of claim 1, characterized in that between the 
frying sets the fat is fed to a collecting vessel, wherein 
gas is fed to the vessel and/or into the fat in the vessel. 

5. The method of any of the previous claims, characterized in 
that the gas is supplied to the stream of frying fat, which 
is fed into the frying vessel, to the pressure side of the 
feeding pump. 

6. The method of claim 5, characterized in that the gas is 
fed into the fat stream through one or more nozzles. 

7. The method of claim 5 and 6, characterized in that the 
nozzle(s) is /are arranged into the oil feeding pipe from the 
feeding pump. 

8. The method of claim 6 or 7, characterized in that the 
nozzle is a sintered body or a tubular unit with perforated 
walls . . 



9. The method of claim 8, characterized in that the 
perforation consists of an aperture with a diameter of the 
order of magnitude of 5 ym. 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/FI 95/00189 



A. CLASSIFICATION OF SUBJECT MATTER 



IPC6: A23D 9/06, A23L 3/3418 t t ic . , 1P _ 

According to International Patent Classification (IPC) or to both national classification and 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

IPC6: A23D, CUB, A23L 



Documentation s ear ched othe r than minimum docu m entation to the ext en t that auch documents arc included in the fields s e a r ched 

SE,DK,FI,N0 classes as above 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 4 



Citation of document, with indication, where appropriate, of the relevant passages 



Sci. Fd Agric, Volume 26, 1975, Micha Peled et 
al, "Effect of Water and BHT on Stability of 
Cottonseed Oil During Frying", 
page 1663 - page 1665, abstract 

page 1663 - page 1665, abstract 



EP 0580896 A2 (PRAXAIR TECHNOLOGY, INC), 
2 February 1994 (02.02.94), page 3, 
line 40 - page 5, line 1 



GB 2231252 A (FUJI OIL CO. LTD), 14 November 1990 
(14.11.90) 



Relevant to claim No. 



1-9 



1-9 



1-9 



fy] Further documents are listed in the continuation of Box C. Q(] See P atent family annex. 



* Special categories of cited documents: 

"A* document defining the general state of the art which is not considered 

to be of particular relevance 
"E" erlier document but published on or after the international filing date 

* L* document which may throw doubts on priority claim(s) or which is 

cited to establish the publication date of another citation or other 
special reason (as specified) 
'O* document referring to an oral disclosure, use, exhibition or other 
means 

'P* document published prior to the international filing date but later than 
the priority date claimed 



*T* later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the Invention 

"X" document of particular relevance: the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

*Y* document of particular relevance: the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

document member of the same patent family 



Date of the actual completion of the international search 



11 July 1995 



Name and mailing address of the ISA/ 
Swedish Patent Office 
Box 5055, S-102 42 STOCKHOLM 
Facsimile No. + 46 8 666 02 86 



Date of mailing of the international search report 

. 1 3 -07- 1995 



Authorized officer 

Inger Lofgren 

Telephone No. +46 8 782 25 00 



Form PCT/ISA/210 (second sheet) (July 1992) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/FI 95/00189 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Journal of food science, Volume 51, No 3, 1986, 

K. Warner et al, "Storage Stability of Soybean 
Oil-Based Salad Dressings: Effects of Antioxidants 
and Hydrogenation" 



Relevant to claim No. 



1-9 



EP 0339491 Al (AB PROFOR), 2 November 1989 
(02.11.89) 



WO 9317567 Al (CALGON CARBON CORPORATION), 
16 Sept 1993 (16.09.93) 



1-9 



1-9 



Form PCT/ISA/210 (continuation of second sheet) (July 1992) 



INTERNATIONAL SEARCH REPORT 



29/05/95 



Patent document 
cited in search report 



Publication 
date 



International application No. 

PCT/FI 95/00189 



Patent family 
member(s) 



Publication 
date 



EP-A2- 0580896 



02/02/94 



NONE 



GB- 


-A- 


2231252 


14/11/90 


JP-A- 
US-A- 


227Z098 
5298271 


/i i /on 
ub/ 11/ yu 

29/03/94 


EP- 


-Al- 


0339491 


02/11/89 


DE-U- 
SE-B.C- 


6890027 
461005 


24/10/91 
18/12/89 










SE-A- 


8801592 


29/10/89 


W0- 


-Al- 


9317567 


16/09/93 


CA-A- 
EP-A.A- 
JP-T- 
US-A- 


2102312 
0592622 
6510563 
5348755 


05/09/93 
20/04/94 
24/11/94 
20/09/94 



Form PCT/ISA/210 (patent family annex) (July 1992) 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 



□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




ES OR MARKS ON ORIGINAL DOCUMENT 



THIS PAGE LEFT BLANK 



